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Abstract

The Rio Grande silvery minnow (Hybognathus amarus) is an endangered species that produce
semi-buoyant pelagic eggs; survival of larval silvery minnows may be decreasing due to habitat
availability. The nursery habitat concept was developed from the comparison of geomorphic trends
with collection records for the silvery minnow. The concept generated hypotheses on the fate of
floating fish eggs and larvae, and some features of the habitat needed for survival to the juvenile
stage.

Habitat restoration is a cornerstone of endangered species recovery plans. The Rio Grande
historically was an aggrading, braided, sand-bedded river due principally to high sediment loads.
Dam construction reduced the sediment load and resulted in a shift.toward- an-incising, single-
thalweg, gravel-bedded river. The decreased peak flows“and sediment-supply which -initiated
changes in channel morphology has lead to degraded fish habitat.

Endangered Rio Grande Silvery Minnow

The silvery minnow was listed as endangered. in:1994 (US .Dept of Interior). Decreasing populations
have been- attributed to- habitat fragmentation by diversion dams (US. Fish -and Wildlife Service,
1999) or the degradation of ‘habitat by channel-incision (Porter.and.Massong 2003). Minnow eggs
and larvae-drift downstream until they are retained in suitable nursery habitat. Habitat use by larval

fishes collected in the Middle Rio Grande ('Peha’se 2004). Results indicate that water velocity was the
-

_ critical ‘environmental variable determining spatial distribution of
larval and juvenile fishes. Abundances were highest in the
available habitat types with water velocities of zero. Still-water
habitats were provided in small, temporary backwaters created
by high flow events.

Rio Grande Silvery Minnow
Photo by Michael Porter.
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Geomorphology of the Middle Rio Grande ¥

The middle Rio Grande valley (Cochiti Dam in the north to Elephant Butte Reservonr) has changed from'an

“aggrading reach is mostly degradatlonal plan form.. Large sections of the reach have converted from-a
braided, sand-bed channel to a narrow single- “threaded, gravel -bed channel. 'ExtensiVe channelization,
from 1930to 1980, still controls much of the channél’s cha_[_act_er (Mgssong et al. 2002).

The Rio Grande-has narrowed from a'wide braided chan'npyel (1,500 feet in locations) to a relatively narrow
channel (~550 feet).-Vegetated bars-split the* channel:-ﬂow at'higher flows, creating an anastomosing plan
form. The riparian-area becomes |nundatéd only at hlgh flows (>4,000-cfs), which have been scarce in the
last 10 years. Wide side-channels with slow flowing water.are abundant in this reach of the Rio Grande. A
dominant thalweg is .emerging, resulting in a channel incision (1-2 feet) and channel narrowing. This
channel'incision will increase the flows necessary to inundate the floodplain.

A reduction in channel width will create new bank lines with the possibility to create 'scallop’ in the bank
line that may act as inlets with small drift zones for larval habitat, but not egg retention (the drift zone
would be too small). In-channel habitat features will develop faster flow velocities and reduce off-channel
areas as side channels are abandoned. Faster water velocities increase the grain size on the channel
bed.

Methods

 Fish and surrogate eggs were collected using quadrats deployed
between metal posts.

« Larval fish were collected with light traps and quadrats.

» Water velocities and depth were measured.

« Data was transferred to GIS for spatial analysis and visualization.

« Algae samples were collected, cultured, and identified to genera.

« Nitrate and phosphorous.coneentrations‘were measured.
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Yellow.Beads :

Fish Species Total |Abundance peak Habitat type

Cyprinella lutrensis 5612 |Mid-June through dry-up |isolated pool
Hybognathus amarus | 2492 |Late May to mid-June side channel, isolated pool
Pimephales promelas | 2602 |Mid-May to early June backwater, isolated pool

a. Combined data from Pease 2004 and Magafia pers comm.

Drift Zone Habitat

The loss of floodplain interactions has drastically reduced the amount of ‘off-channel’ and
‘extremely-low-velocity’ habitat. Arroyo confluences appear to create complex alluvial
fans and inlets that function as nursery habitat for several fish species. This type of
habitat appears necessary for egg retention and larvae growth (nursery habitat).
Nursery habitat is created to connect low-velocity areas with the main river channel.
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Riparian Habitat Results

The decline in floodplain connectivity, has
changed both aquatic and terrestrial habitats
at a variety of scales. Habitat restoration
attempts to restore ecological function by
reconnecting the aquatic and terrestrial
environments through mechanical lowering
of the aggraded floodplain. Riparian

Changing geomorphology has changed essential silvery minnow habitat
Effective drift zones had low velocities and depth.

The drift zones retained fish eggs, larvae, and organic debris.

Inlet and alluvial fan shape, surface flow, and sediment deposition
influence egg retention.

Larval silvery minnows are initially found in or near inlets and associated
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